High-resolution image cytometry of rat sperm nuclear shape, size and chromatin status. Experimental validation with the reproductive toxicant vinclozolin.
Recent studies have shown that the complex inter-related processes of sperm chromatin organization and nuclear morphogenesis, both of which are important fertility determinants, may be disrupted by chemicals. A high-resolution image cytometry method has been developed, using the fluorescent dye bisbenzimide, for the measurement of 20 features of the sperm nucleus related to size, form and chromatin status in the rat. For the complete set of features measured and from a total of 150 spermatozoa assessed per sample, the overall coefficient of reproducibility was 5%. Then, an experimental validation of the method was carried out in rats chronically exposed to the antiandrogenic reproductive toxicant vinclozolin and control animals. Univariate statistics revealed significant vinclozolin-induced changes for 19 out of 20 morphometric and chromatin features. Stepwise linear discriminant analysis classified correctly 84.3% of the sperm nuclei with only four features selected. The accuracy and reproducibility of the cytometry assessment of the sperm nuclei together with the results of the experimental validation suggest this method may be a new powerful tool for use in reproductive toxicology.